Evaluation of the effects of vitamin A supplementation on adult rat substantia nigra and striatum redox and bioenergetic states: mitochondrial impairment, increased 3-nitrotyrosine and alpha-synuclein, but decreased D2 receptor contents.
Vitamin A at moderate to high doses is applied in the treatment of some life threatening pathological conditions, for instance cancers. Additionally, vitamin A at low concentrations is a known antioxidant molecule. However, by increasing vitamin A (or its derivatives) concentrations, there is an increase in the levels of oxidative stress markers in several experimental models. Furthermore, it was reported that vitamin A therapy at high doses might induce cognitive decline among the patients, which may become anxious or depressive, for example, depending on vitamin A levels intake. We have previously reported increased levels of oxidative stress markers in rat substantia nigra and striatum. However, the mechanism by which this vitamin altered the redox environment in such rat brain regions remains to be elucidated. In the herein presented work, we have investigated the effects of vitamin A supplementation at clinical doses (1000-9000 IU/kg day(-1)) for 28 days on rat substantia nigra and striatum mitochondrial electron transfer chain (METC) activity, which may produce superoxide anion radical (O(2)(-*)) when impaired. Additionally, the levels of non-enzymatic antioxidant defenses were evaluated, as well as 3-nitrotyrosine, alpha- and beta-synucleins and TNF-alpha levels through ELISA assay. We observed impaired METC in both rat brain regions. Moreover, we found increased O(2)(-*) production and nitrotyrosine content in the nigrostriatal axis of vitamin A-treated rats, suggesting that the use of vitamin A at therapeutic doses may be rethought due to this toxic effects found here.